Wheat bran is the by-product derived from the wheat milling and represents a good source of dietary fiber. Consumption of wheat bran is associated with many health benefits. The hydration properties (water holding, water retention and swelling capacity) and oil binding capacity of bran from various wheat variety were investigated. It was showed that the water holding capacity of bran ranged from 2.27 to 2.98 g.g -1 , which were approximately four times higher compared to wheat flour. Also, it was observed that commercial wheat bran was characterised with the highest swelling capacity (5.21 mL.g , respectively). Mixing and pasting properties of wheat dough with addition of bran at different level (5, 10 and 15%) were studied using Mixolab. From the results it was concluded that water absorption and dough development time increased with addition of different bran, while dough stability decreased. Moreover, with increasing addition level of different bran significantly affected the thermo-mechanical properties of wheat dough. The lowest effect on protein weakening was found after addition of spelt bran. The higher starch pasting ability of enriched dough was recorded after incorporation of bran from crossbreed Lubica. Furthermore, it was found that dough enriched with the commercial wheat bran was characterized by the lowest values of C3 (lower starch pasting ability), C4 (lower stability of hot formed gel) and C5 (lower starch retrogradation) parameters.
INTRODUCTION
Triticum aestivum L. is one of the major crop worldwide and mainly in the Mediterranean-type temperate zones, it is used for production of staple food (Gotti et al., 2017). The quality of wheat is genetically conditioned and influenced by soil conditions, climate, technology, diseases and pest attack. Therefore, in order to have the chance to harvest quality wheat it is absolutely necessary to cultivate a variety that has the potential to develop that quality and for people to provide conditions for the wheat to achieve its potential (Constantinescu et al., 2011) .
Interest in the development of dietary fiber enriched foods has grown significantly as a result of increasing health awareness among consumers and food industry. As a complement of wheat flour in milling, one of the most obvious sources of dietary fiber in the baking industry is wheat bran (Jacobs et al., 2015). Wheat bran is mainly composed of epidermis, peel, seed, nucellus layer, and aleurone layer (Yan et al., 2015) . Regarding the different types of bran fraction, there are quantitative and qualitative differences among the different cereal grains. Different types of bran have a different chemical composition; it depends on grain genetics, the agricultural background, and the milling process (Jefremova et al., 2015) . The wheat bran is rich in total dietary fiber (36.5 -52.4%, w/w), and >90% of that is water-insoluble, thus the wheat bran might have significant prebiotic and antioxidant activities in lowing the risk of cardiovascular diseases, and provide the best protections against tumor, cancer and neurodegenerative diseases mainly because of the phenol compounds (Jefremova et al., 2015) . However, addition of bran has negative consequences on bread volume and organoleptic properties, depending on wheat cultivar, particle size, and the other treatment applied to bran (Gómez et al., 2011).
Rheological tests on dough can predict their behaviour in a bakery, although only if the applied stress and the extent of the deformation are in the same range as those encountered during dough processing (RodriguezSandoval et al., 2012). The traditional instruments, which provide practical information for the cereal industry, measure the power input during dough development caused by a mixing action (farinograph, mixograph) and determine the extensional deformation of a prepared dough (extensigraph, alveograph) (Minarovičová et al., 2017). Mixing and pasting properties of wheat flour dough can be studied by Mixolab, which is a new tool capable of giving empirical rheological measurements of flour quality. The instrument allows analysing the quality of the protein network and the starch behaviour during heating and cooling (Jia et al., 2011). The incorporation of wheat bran into wheat dough greatly interferes with protein association and its further aggregation during heating. Presumably, fibers occupy the space of the proteins in the gluten network. In addition, a fiber also affect pasting characteristics of starch such as peak viscosity, breakdown and final viscosity (Xhabiri et al., 2016).
Scientific hypothesis
The objective of this study was to determine the effect of substituting wheat flour with different bran on pasting and mixing properties of dough. The functional properties of different bran were also evaluated. 
MATERIAL AND METHODOLOGY

Functional properties
The Hydration properties (water holding capacity, water retention capacity and swelling capacity) of bran were determined according to the method described by de Escalada Pla et al. (2010) with slight modifications.
Water-holding capacity (WHC). An accurately weighed dry sample (1.000 g) was hydrated in a graduated conical tube with 20.0 mL of water for 18 h at room temperature. The supernatant was decanted and the weight of the hydrated residue was recorded. After drying at 105°C to constant weight, the residual dry weight was obtained. WHC (g.g -1 ) = (Hydrated residue weight -dry residue weight)/dry residue weight Water retention capacity (WRC). An accurately weighed dry sample (1.000 g) was hydrated in a graduated centrifuge tube with 20.0 mL of water for 18 h at room temperature. Centrifugation for 20 min at 2500 xg was then performed into the same tube. The supernatant was separated and the weight of the hydrated residue after centrifugation was recorded. After drying at 105°C to constant weight, the residual dry weight was obtained. WRC (g.g -1 ) = (hydrated residue weight after centrifugation -dry residue weight)/dry residue weight Swelling capacity (SC). An accurately weighed dry sample (1.000 g) was placed in a graduated conical tube and 10.0 mL of water was added. It was hydrated for 18 h and after this time, the final volume attained by the fiber product was measured. Swelling capacity was calculated using: SC (mL.g The settings used in the test were 8 min at 30°C with a temperature increase of 4°C/min until the mixture reached 90°C. There was a 7-min holding period at 90°C, followed by a temperature decrease of 4°C/min until the mixture reached 55°C, and then 6 min of holding at 55°C. The mixing speed during the entire assay was 80 rpm.
The typical Mixolab curve (Figure 1) , showing the following parameters: water absorption (%) -WA or the percentage of water required for the dough to produce a torque of 1.1; dough development time (min) -DDT or the time to reach the maximum torque at 30 °C; stability (min) S or time until the loss of consistency is lower than 11% of the maximum consistency reached during the mixing; initial maximum consistency (Nm) -C1, used to determine the water absorption; torque at the end of the holding time at 30 °C (Nm) -C1.2; mechanical weakening (Nm) -the torque difference between C1 and C1.2; minimum consistency (Nm) -C2, the minimum value of torque produced by dough passage while being subjected to mechanical and thermal constraints; thermal weakening (Nm) -the difference between the C1.2 and C2 torques; pasting temperature (°C) -the temperature at the onset of this rise in viscosity; peak torque (Nm) -C3, the maximum torque produced during the heating stage; peak temperature (°C) -the temperature at the peak viscosity; minimum torque (Nm) -C4, minimum torque reached during cooling to 50°C; breakdown torque (Nm) -calculated as the difference between C3 and C4; final torque(Nm) -C5, the torque after cooling at 50°C; setback torque (Nm) -the difference between C5 and C4 torque (Dapčević Hadnađev et al., 2011).
Statisic analysis
All measurement were carried out in triplicate and the results were expressed as mean standard deviation. Significant differences between mean values at significance level p <0.05 were compared using Student`s test using MS Excel version 2010.
RESULTS AND DISCUSSION
The hydration properties of dietary fiber determine their optimal usage levels in food because a desirable texture must be retained. Usually, the hydration properties are described by three different measurable parameters such as water holding, water retention and swelling capacity (Raghavendra et al., 2006) . The hydration properties and oil absorption capacity of bran from different wheat variety are presented in Table 1 . WHC is defined by the quantity of water that is bound to the fibers without the application of any external force, except for gravity and atmospheric pressure (Raghavendra et al., 2006) . Generally, it was observed that the WHC values for bran were higher than WHC for wheat flour. The polysaccharide constituents of dietary fibers are strongly hydrophilic. Water is held on the hydrophilic sites of the fiber itself or within void spaces in the molecular structure (Mudgil and Barac, 2013). The highest WHC value (2.98 g.g ). The high WHC values could indicate a lightness improve of food products where they were added (Sharoba et al., 2003) .
The WRC is the quantity of water that remains bound to the hydrated fiber following the application of an external force (pressure or centrifugation) (Chantaro et al., 2008) . It was concluded that WRC ranged from 1.38 g.g -1 (B3) to 1.92 g.g -1 (B1), which were similar to data presented by ). Dietary fibres with high WRC can be used as functional ingredients which can modify the viscosity and texture of some formulated foods (Nandi and Ghosh, 2015). SC indicates how much the fiber matrix swells as water is absorbed, including loosely associated water. It is a consequence of the macromolecule relaxation during hydration, which leads to an increment in the occupied volume by the fiber product. The greater capacity to swell is the most desirable parameter for the physiological functionality of DF (Lebesi and Tzia, 2012). The SC values of bran determined in this study (3.97 -5.21 mL.g ). OBC is another important property for the ingredients used in the formulation and stabilisation of food with high percentage of fat and emulsion. In fact, insoluble fibres can retain up to five times of their mass in oil. It can be beneficial for flavour retention and yield improvement technology (Yaich et al., 2015) . Furthermore, the OBC of fiber sources samples are also related to the particle size, overall charge density and hydrophilic nature of the individual particles (Sharoba et al., 2003) . From the results concluded that OBC values of different bran (1.35 -1.79 g.g -1 ) were higher than were reported for crude and extruded wheat bran (1 -1.25 g.g new variety of wheat, B2 -bran from variety with purple colour of grain, B3 -commercial wheat bran, LB -bran from crossbreed Lubica, OBC -oil binding capacity, SB -spelt bran, SC -swelling capacity, WFwheat flour, WHC -water holding capacity, WRC -water retention capacity.
Rheological properties of dough are very important indices for product development in terms of product quality and process efficiency (Minarovičová et al.,  2017) . Incorporation of fiber into wheat flour interacts directly with structural elements of the three dimensional gluten network and disrupts the starch-gluten matrix, affecting the rheological behaviour of blended dough during mixing, sometime causing negative effect on the finished bread quality (Mironeasa and Codină, 2013) . The mixing properties of wheat dough with addition of different bran are summarized in Figure 2 . WA, which is expressed as the quantity of water needed to reach the defined dough consistency, is mainly reflected the contents of gluten protein in wheat flour (Teng et al.,  2015) . It was observed that WA increased with addition of bran at all addition levels compared to wheat flour (55.9%). High WA is important from the economical point of view and avoiding staling (Mosharraf et al., 2009) . From the results also concluded that WA significantly increased with addition of SB, LB, B1 and B2 at addition level 10 and 15%, while incorporation of B3 resulted in significantly higher WA at all addition levels. This effect can be explained by the high fibre content of bran, specifically of pentosans, which have a high waterabsorption capacity, as the addition of fibre had a similar effect on water-absorption. The explanation of this phenomenon is based partly on the fact that the fibre structure contains a large number of hydroxyl groups, which interact with the hydrogen bonds of water DDT is an important factor because it reflects the time between the first addition of water and the time when the dough seems to have optimum elastic and viscous properties for the retention of gas. DDT depends on the water absorption speed of flour constituents to form a smooth and homogenous appearance (Vizittiu et al.,  2011) . It was observed that DDT values significantly prolonged with increasing addition level of different bran except of addition B1 at level 5%. This effect could be attributed to a fiber-gluten interaction, which prevents protein hydration (Messia et al., 2016) . These results were in agreement with those obtained by The thermo-mechanical properties of composed dough were presented in Table 2 . Parameter C2 shows that with increase in temperature and mixing stress, the dough strength decreases as a result of protein weakening (Sharma et al., 2017). From the results it was stated, that with increasing addition level of different bran parameter C2 significantly decreased except of incorporation of SB at level 5 and 10%. The lower C2 torque demonstrating greater weakening in proteins (Gulia and Khatkar, 2014). The high decrease in parameter C2 may be attributed to the gluten dilution, thus losing some of its elasticity and becoming more extensible and less resistant (Mironeasa et al., 2016).
After C2 the torque starts to increase and this is the stage The C3 value for WF was 2.11 Nm. As can be seen from the Table 2 , values C3 decreased with increasing addition level of bran. The lowest values were observed for dough with addition of B3. The further viscosity reduction in C4 is the result of the physical breakdown of the granules due to the mechanical shear stress and the temperature constraint (Hadnadev et al., 2011). It was observed that addition of different bran significantly decreased C4 values at all addition levels. A lower torque indicates lower stability of hot-formed gel (Gulia and Khatkar, 2014). Bran is mainly from the grain mantle that contains also large quantity of α-amylases the cause of the reduction of the above mentioned values (Xhabiri et al., 2013) .
The C5 is the maximum torque of the cooling stage, which reflects starch retrogradation (Wang et al., 2017) . This study also showed, that addition of SB and B3 significantly decreased the C5 values at all addition levels. Furthermore, it was found that the lowest values were recorded after incorporation of bran B3. Lowering in starch recrystallization rate could progressively prolong a shelf-life of end product (Švec and Hrušková, 2015).
CONCLUSION
In this study the functional properties of different wheat bran (spelt bran, wheat bran from new wheat variety and bran from crossbreed of Triticum aestivum x Triticum spelta) were evaluated. Rheological properties of dough with addition of bran were also examined. In general, bran from different wheat variety were characterised with good hydration properties. Spelt bran was characterized with the highest water absorption value. From the results also concluded, that addition of different bran had significant (p <0.05) effect on mixing and pasting properties of wheat dough. The water absorption increased and dough development time prolonged with addition of bran, while dough stability decreased. The highest value of water absorption was observed after incorporation of spelt bran. This study also showed that increasing of addition level of different bran significantly (p <0.05) affected the weakening of protein structure (C2), stability of hotformed gel (C4) and retrogradation of starch (C5). .043* Note: B1 -bran from new variety of wheat, B2 -bran from variety with purple colour of grain, B3 -commercial wheat bran, LB -bran from crossbreed Lubica, SB -spelt bran, WA -water absorption, WF -wheat flour, * denotes statistically significant difference at p <0.05 level.
